Thermoelectric Technology as Renewable Energy Source for Power Generation and

Heating & Cooling Systems by SHAMMAS, Noel

   
   
 
RECENT RESEARCHES in 







Proceedings of the 15th WSEAS International Conference on Circuits 
(Part of the 15th WSEAS CSCC Multiconference) 
Proceedings of the 5th International Conference on Circuits, Systems 






Corfu Island, Greece 



















 RECENT RESEARCHES in 




Proceedings of the 15th WSEAS International Conference on Circuits 
(Part of the 15th WSEAS CSCC Multiconference) 
Proceedings of the 5th International Conference on Circuits, Systems 




Corfu Island, Greece 
July 14-16, 2011 
 
 




Copyright © 2011, by WSEAS Press 
 
 
All the copyright of the present book belongs to the World Scientific and Engineering Academy and 
Society Press. All rights reserved. No part of this publication may be reproduced, stored in a retrieval 
system, or transmitted in any form or by any means, electronic, mechanical, photocopying, recording, or 
otherwise, without the prior written permission of the Editor of World Scientific and Engineering Academy 
and Society Press. 
 
All papers of the present volume were peer reviewed by two independent reviewers. Acceptance was 
granted when both reviewers' recommendations were positive. 







     
World Scientific and Engineering Academy and Society 
 
North Atlantic University Union  
 RECENT RESEARCHES in 










Proceedings of the 15th WSEAS International Conference on Circuits 
(Part of the 15th WSEAS CSCC Multiconference) 
Proceedings of the 5th International Conference on Circuits, Systems 








Corfu Island, Greece 













































































Prof. Nikos Mastorakis, Technical University of Sofia, Bulgaria 
Prof. Valeri Mladenov, Technical University of Sofia, Bulgaria 
Prof. Zoran Bojkovic, University of Belgrade, Serbia 
Prof. Fragkiskos Topalis, National Technical University of Athens, Greece 
Prof. Kleanthis Psarris, The University of Texas at San Antonio, USA 
Prof. Alina Barbulescu, Ovidius University of Constanta, Romania 
Prof. Hamid Reza Karimi, University of Adger, Norway 
Prof. George J. Tsekouras, Hellenic Naval Academy, Greece 
Prof. Abdel-Badeeh M. Salem, Ain Shams University, Egypt 
Prof. Luige Vladareanu, Romanian Academy, Romania 
Prof. Aleksandar Nikolic, University of Belgrade, Serbia 
Prof. Dana Simian, University Lucian Blaga of Sibiu, Romania 
Prof. Berenika Hausnerova, Tomas Bata University in Zlin, Czech Republic 
Prof. Stevan Berber, The University of Auckland, New Zealand 
Prof. Nikolaos Bardis, Hellenic Army Academy, Greece 
Prof. Azami Zaharim, Universiti Kebangsaan, Malaysia 
Prof. Chandrasekaran Subramaniam, Anna University of Technology, India 
 
International Program Committee Members:  
Joseph Sifakis, FRANCE 
Lotfi A. Zadeh, USA 
Leon O. Chua, USA 
K. R. Rao, USA 
Dimitri Bertsekas, USA 
Biswa N. Datta, USA 
Irwin Sandberg, USA 
P. Pardalos, USA 
A. Manikas, UK 
T. Kaczorek, POLAND 
Wlodzislaw Duch, POLAND 
Sidney Burrus, USA 
Leonid G. Kazovsky, USA 
Georgios B. Giannakis, USA 
Nikolaos G. Bourbakis, USA 
Brian A. Barsky, USA 
Ryszard S. Choras, POLAND 
Wasfy B. Mikhael, USA 
M. Kostic, USA 
A. Venetsanopoulos, CANADA 
K. Benra, GERMANY 
S. Sohrab, USA 
Hans Fernlund, UNITED STATES 
Paolo Di Giamberardino, ITALY 
Vincenzo Di Lecce, ITALY 
Anne-Marie Di Sciullo, CANADA 
Zeljko Djurovic, SERBIA 
Valentin Dogaru Ulieru, ROMANIA 
Tomas Dostal, CZECH REPUBLIC 
Maitreyee Dutta, INDIA 
Karl Edelmoser, AUSTRIA 
Erki Eessaar, ESTONIA 
Karim El Guemhioui, CANADA 
Hamed Elsimary, EGYPT 
Ehsan Esfandiary, IRAN 
Mehrez Essafi, TUNISIA 
Tchier Fairouz, SAUDI ARABIA 
Qi Feng, CHINA 
Marta Fernandez, SPAIN 
Franco Frattolillo, ITALY 
Juan Frausto-Solis, MEXICO 
Richard Gallery, IRELAND 
Gao Gang-yi, CHINA 
Gloria Garc a, SPAIN 
Ahmad Ghanbari, IRAN 
Baluta Gheorghe, ROMANIA 
Ryszard Golanski, POLAND 
Alexander Grebennikov, MEXICO 
Andrea Guerriero, ITALY 
Oscar Gustafsson, SWEDEN 
Ofer Hadar, ISRAEL 
James Haralambides, UNITED STATES 
Suhono Harso Supangkat, INDONESIA 
Hafiz Md. Hasan Babu, BANGLADESH 
Iraj Hassanzadeh, IRAN 
Mohsen Hayati, IRAN 
Maria Ines Herrero Platero, SPAIN 
Tzung-Pei Hong, TAIWAN 
Kuo-Hung Hou, TAIWAN 
Michel Houtermans, NETHERLANDS, 
Chung-Yuan Huang, TAIWAN 
Zhou Huiwei, CHINA 
Ren-junn Hwang, TAIWAN 
Giuseppe Iazeolla, ITALY 
Mohamed Ibrahim, EGYPT 
Hirotaka Inoue, JAPAN 
Naohiro Ishii, JAPAN 
Yousuf Mahbubul Islam, BANGLADESH 
Juri Jatskevich, CANADA 
Cheng-chang Jeng, TAIWAN 
Zhang Jilong, CHINA 
C. Jittawiriyanukoon, THAILAND 
HJ Kadim ,UNITED KINGDOM 
Rihard Karba, SLOVENIA 
Stephen Karungaru, JAPAN 
Victor Kasyanov, RUSSIA 
 Osamu Kata,i JAPAN 
Demetrios Kazakos, UNITED STATES 
Vladimir Kazakov, MEXICO 
Ahad Kazemi, IRAN 
Mohamad Khaldi, LEBANON 
Peter Kokol, SLOVENIA 
Samad Kolahi,NEW ZEALAND 
Chorng-shiuh Koong, TAIWAN 
Guennadi Kouzaev, NORWAY 
Deniss Kumlander, ESTONIA 
Cheng-chien Kuo, TAIWAN 
Dan Lascu, ROMANIA 
Mihaela Lascu, ROMANIA 
Ljubomir Lazic, YUGOSLAVIA 
Minh Hung Le, AUSTRALIA 
Shih-kai Lee, TAIWAN 
Dong-liang Lee, TAIWAN 
Seongkee Lee, KOREA 
Yong Woo Lee, KOREA 
Huey-Ming Lee, TAIWAN 
Somchai Lekcharoen, THAILAND 
Sheng-Tun Li, TAIWAN 
Chunshien Li, TAIWAN 
Ying Li, TAIWAN 
Yiming Li, TAIWAN, 
Wen-Yew Liang, TAIWAN 
Ioan Lie, ROMANIA 
S. S. Lin, TAIWAN 
Wilfred Lin, HONG KONG S.A.R. 
Lily Lin, TAIWAN 
Hongbo Liu, CHINA 
Ismael Lopez-Juarez, MEXICO 
Ye Lu, CHINA 
Xiaolin Lu, CHINA 
Dan Macodiyo, JAPAN 
Zaigham Mahmood, UNITED KINGDOM 
Bang-on Makdee, THAILAND 
Mrinal Manda,l CANADA 
Umar Manzoor, PAKISTAN 
Marius Marcu, ROMANIA 
Yulin Mei, CHINA 
Elisabeth Metais, FRANCE 
Liying Mi, JAPAN 
Hannah Michalska, CANADA 
Wasfy Mikhael, UNITED STATES 
Manki Min, UNITED STATES 
Huang Minhuan, CHINA 
Mihai Mitrea, FRANCE 
Payman Moallem, IRAN 
Nermin Mohamed, EGYPT 
Bouhdai Mohamed, MOROCCO 
Farah Mohammadi, CANADA 
S. Amirhassan Monadjemi, IRAN 
Bartolomeo Montrucchio, ITALY 
Eduardo Mosqueira-rey, SPAIN 
FRANCEsco Muzi, ITALY 
Ibtissem Nafkha, TUNISIA 
Benedek Nagy, HUNGARY 
Sang-Won Nam, KOREA 
Hamed Nassar, EGYPT 
Pavel Nevriva, CZECH REPUBLIC 
Cat Ho Nguyen, VIETNAM 
Elena Niculescu, ROMANIA 
Vincenzo Niola, ITALY 
Javad Nourinia, IRAN 
Juan Jesus Ocampo-Hidalgo, MEXICO 
Koji Ohashi, JAPAN 
Roland Olsson, NORWAY 
Igor Ozimek, SLOVENIA 
Ant nio Pacheco, PORTUGAL 
Zeljko Panian, CROATIA (HRVATSKA) 
Eunkwang Park ,SINGAPORE 
Jin Park, UNITED STATES 
Federico Perez, SPAIN 
Anna Perez, VENEZUELA 
Sakthivel Periyasamy, INDIA 
Pisit Phokharatkul, THAILAND 
Olivier Ponsini, FRANCE 
Mircea Popa, ROMANIA 
Dan Popescu, ROMANIA 
Mihaela Popescu, ROMANIA 
Nenad Popovich NEW ZEALAND 
Ali Pouyan, IRAN 
Marius Preda, FRANCE 
Sorapak Pukdesri, THAILAND 
Mohammadreza Rafiei, IRAN 
Dejan Rancic, YUGOSLAVIA 
Nicolas Ratier, FRANCE 
Rabin Raut, CANADA 
Fuji Ren, JAPAN 
Dimitrios Rigas, UNITED KINGDOM 
Addison Rios-Bolivar, VENEZUELA 
Francklin Rivas, VENEZUELA 
Mercedes Ruiz, SPAIN 
Jean Saade, LEBANON 
Raafat Saade, CANADA 
Mohammad Ali Sadrnia, IRAN 
Ma Sadrnia, IRAN 
Iwata Sakagami, JAPAN 
Bouhouche Salah, ALGERIA 
Enrique San Mill n, SPAIN 
Usiel Sandler, ISRAEL 
Oscar SanJuan, SPAIN 
Michael Schwarz, GERMANY 
Milos Seda, CZECH REPUBLIC 
Tsang-Ling Sheu, TAIWAN 
Chao-Cheng Shih, TAIWAN 
Khalil Shihab, OMAN 
YUE Shihong, CHINA 
JeongYon Shim, KOREA 
Young-chul Shim, KOREA 
Jungpil Shin, JAPAN 
Vairis Shtrauss, LATVIA 
Carmen Simion, ROMANIA 
 Dharmender Singh Kushwaha, INDIA 
Efstratios Skafidas, AUSTRALIA 
Suripon Somkuarnpanit, THAILAND 
Hua Song, CHINA 
Arnd Steinmetz, GERMANY 
Rodica Stoian, ROMANIA 
Mu-Chun Su, TAIWAN 
Pushpa Suri, INDIA 
Miroslav Sv tek, CZECH REPUBLIC 
Feruglio Sylvain, FREANCE 
Sabin Tabirca, IRELAND 
Razvan Tanasie, ROMANIA 
Shaohua Tang, CHINA 
Wang Tao, CHINA 
Stanislaw Tarasiewicz, CANADA 
Domenico Tegolo, ITALY 
Kah leng Ter, SINGAPORE 
Spyros Tragoudas, UNITED STATES 
Issa Traore, CANADA 
Tsung-Han Tsai, TAIWAN 
Ruey-Chyn Tsaur, TAIWAN 
Shian-Shyong Tseng, TAIWAN 
John Tsiligaridis, UNITED STATES 
Kazuhiko Tsuda, JAPAN 
Hassan Ugail, UNITED KINGDOM 
Hans Vandierendonck, BELGIUM 
Francisco Vasques, PORTUGAL 
Carlos Velez, COLOMBIA 
Fernando Vidal, SPAIN 
Luige Vladareanu, ROMANIA 
Mirela-Catrinel Voicu, ROMANIA 
Toshio Wakabayashi, JAPAN 
Shuming Wang, TAIWAN 
Yi-shun Wang, TAIWAN 
Ruye Wang, UNITED STATES 
Lin Wilfred, HONG KONG S.A.R. 
Lai Wuxing, CHINA 
Tianbing Xia, AUSTRALIA 
Weiwen Xu, FRANCE 
Koichi Yamada, JAPAN 
Kiyotaka Yamamura, JAPAN 
Thomas Yang, UNITED STATES 
Hung-Jen Yang, TAIWAN 
Sheng-Yuan Yang, TAIWAN 
Kapseung Yang, KOREA 
Shun-Ren Yang, TAIWAN 
Hung-Jen Yang, TAIWAN 
Ping-Jer Yeh, TAIWAN 
Jyh-Yeh, UNITED STATES 
Hsu-Chun Yen, TAIWAN 
Eng-Thiam Yeoh, MALAYSIA 
Huifen Ying, CHINA 
Tetsuya Yoshida, JAPAN 
Enhai Yu, CHINA 
Jian Yu ,CHINA 
Eugen Zaharescu, ROMANIA 
Nadia Zanzouri, TUNISIA 
Daniel Zapico, SPAIN 
Malika Zazi, MOROCCO 
Wenyu Zhang, CHINA 
Hong Zheng, CHINA 
Hong Zhu, UNITED KINGDOM 
Blaz Zmazek, SLOVENIA 
 
  
Table of Contents  
  
Keynote Lecture 1: Multihop Cellular Networks: Integration, Cooperation, Standardization, 
Research Challenges 
12 
Zoran Bojkovic  
  
Keynote Lecture 2: Program Analysis and Optimization for Multi-core Computing 13 
Kleanthis Psarris  
  
Keynote Lecture 3: Biomimetic Human Modeling, Simulation and Control 14 
Demetri Terzopoulos  
  
Plenary Lecture 1: Thermoelectric Technology as Renewable Energy Source for Power 
Generation and Heating & Cooling Systems 
15 
Noel Y. A. Shammas  
  
A Geometric Approach to the Linear Modelling 17 
B. Yagoubi  
  
Brushless DC Motor Control Using a Digital Signal Controller 23 
J. Rizk, A. Watson, A. Hellany, M. Nagrial  
  
Self-tuning Control of Nonlinear Servomotor with Disturbance Rejection 29 
V. Bobal, P. Chalupa, P. Dostal, J. Novak  
  
3D Area-Aware Partitioning for Floorplanner 35 
Hsin-Hsiung Huang, Tsai-Ming Hsieh  
  
2DOF Adaptive Control of a Tubular Chemical Reactor 39 
Petr Dostal, Jiri Vojtesek, Vladimir Bobal, Zdenek Babik  
  
MATLAB Program for Simulation and Control of the Continuous Stirred Tank Reactor 45 
Jiri Vojtesek, Petr Dostal  
  
A Reconfigurable Architecture for Multi-Frame Motion Estimation 51 
Huong Ho  
  
PowerView Monitoring System for Instant Power Consumption in Tritium Separation 
Technological Installations 
57 
Carmen Maria Moraru, Ciprian Bucur, Iulia Stefan, Ovidiu Balteanu  
  
Memory Efficient and Low Power VLSI Architecture for 2-D Lifting Based DWT with Dual Data 
Scan Technique 
62 
A. D. Darji, A. N. Chandorkar, S. N. Merchant  
  
Stained Glass Rendering for Images 68 
Hwei-Jen Lin, Yue-Sheng Li, Shwu-Huey Yen, Chi-Yuen Chang  
Recent Researches in Circuits, Systems and Signal Processing
ISBN: 978-1-61804-017-6 9
 Robust Stabilization of Fractional Systems 71 
Ouadia El Figuigui, Nourreddine El Alami  
  
Dynamic Output Feedback Controller for a Harvested Fish Population System 75 
Achraf Ait Kaddour, El Houssine Elmazoudi, Noureddine El Alami  
  
Kharitonov Approach and Pade Approximation Applied to the Robust Controller Design of 
Active Queue Management Routers for Internet Protocol 
80 
Ichrak Tolaimate, Nourredine El Alami  
  
Stabilization PDC Controller of T-S Systems for Synchronous Machine Without Amortisor with 
Maximum Convergence Rate 
87 
Najat Ouaaline, Noureddine El Alami  
  
A Practical Modelling for the Design of a Sigma Delta Class D Power Switching Amplifier and its 
Pedagogical Application 
93 
Ph. Dondon, M. Cifuentes, G. Tsenov, V. Mladenov  
  
Graph-Only Solution of SC Circuits by Means of Two-Graphs 100 
Bohumil Brtnik  
  
Solar Inverter with Multi Stage Filter and Battery Buffering 106 
K. H. Edelmoser, F. A. Himmelstoss  
  
Precision Table-Top Portable Thermal Chamber with Double Thermoelectric Module 112 
Anderson W. Spengler, Elnatan C. Ferreira, Jose A. Siqueira Dias  
  
Fractional Frequency Synthesizers Based on Flying Adder Principle Description and Simulations 
Results 
118 
Milan Stork  
  
Proposal of a Novel Heat Dissipation Soil Moisture Sensor 124 
Pedro Carvalhaes Dias, Wellington Roque, Elnatan C. Ferreira, Jose A. Siqueira Dias  
  
Symbolic and Semisymbolic Analysis of Electronic Circuit in Maple 128 
Jiri Hospodka, Jan Bicak  
  
Lightning Surge Response Improvement by Combinations of Varistors and Gas -Discharge –
Tubes 
132 
Hitoshi Kijima  
  
Hydraulic Actuator Control Using an Multi-Purpose Electronic Interface Card 138 
N. Koroneos, G. Dikeakos, D. Papachristos  
  
Low Cost PVDF Sensor Casing for Ultrasound Power Measurement 144 
Eko Supriyanto, Imamul Muttakin, Mohd Hafizul Mohd Fathil, Camallil Omar  
  
  
Recent Researches in Circuits, Systems and Signal Processing
ISBN: 978-1-61804-017-6 10
 Multilayered Membrane and the Effect of Additional Layer to Glucose Biosensor Performances 148 
Eko Supriyanto, Norhana Jusoh, Azila Abdul-Aziz  
  
Thermal Field Distribution in Bolted Busbar Connections with Longitudinal Slots 154 
Yanko Slavtchev, Nikos Mastorakis, Valeri Mladenov  
  
Symbolic Simplification by Means of Graph Transformations 160 
Zdenek Kolka, Martin Vlk, Dalibor Biolek, Viera Biolkova  
  
On State Space Energy Controlled Systems with Quantum Chaotic-Like Behavior 165 
Josef Hrusak, Milan Stork, Daniel Mayer  
  
Low-Voltage-Low-Power Current Conveyor for Battery Supplied Memristor Emulator 171 
Dalibor Biolek, Viera Biolkova, Zdenek Kolka  
  
Accelerated Analysis of Low-Level Injection Operation for Transistor-Based Oscillating 
Amplifiers 
176 
Enrico F. Calandra, Marco Caruso, Daniele Lupo  
  
MIDI USB PWM Device 182 
Dalibor Slovak  
  
Development of a Computerized ECG Analysis Model Using the Cubic Spline Interpolation 
Method 
186 
Konstantinos Kalovrektis, Theodore Ganetsos, N. Y. A. Shammas, I. Taylor, John Andonopoulos  
  
Pulse Width Modulation Managing Application 190 
Dalibor Slovak  
  
A New QCM Based E-NOSE Model Using Decay Method 196 
Sebastian Micut, Zoltan Haraszy, Virgil Tiponut, Daniel Ianchis  
  
Hardware Implementation of BLDC Motor Diagnosis 202 
Robert Istvan Lorincz, Mihai Emanuel Basch, Ivan Bogdanov, Virgil Tiponut  
  
Hardware Implementation of Field-Weakening BLDC Motor Control 208 
Robert Istvan Lorincz, Mihai Emanuel Basch, David Cristea, Ivan Bogdanov, Virgil Tiponut  
  
UM-Based Image Enhancement in Low-Light Situations 214 
Shwu-Huey Yen, Chun-Hsien Lin, Hwei-Jen Lin, Jui-Chen Chien  
  
An Improvement in the “Virtually Isolated Transformerless Off - Line Power Supply” 220 
Spiros Cofinas  
  
Authors Index 227 
 
Recent Researches in Circuits, Systems and Signal Processing
ISBN: 978-1-61804-017-6 11
 Keynote Lecture 1 





Professor Zoran Bojkovic 
Full Prof. of Electrical Engineering 
University of Belgrade, Serbia 
E-mail: z.bojkovic@yahoo.com 
 
Abstract: Cellular networks have been developed for voice telephone service using circuit switched technology.They 
are usually complex and large in terms of their network scale and operational features,high speed mobility,low data 
rate, and wide area coverge..The aim of the process of cellular networks evolution is to have an all IP network 
architecture to provide high bit rate multimedia services including voice,audio, video and data. Multimedia services 
require multiple sessions over one physical channel which could be provided by packet switched networks. The 
common protocol is IP.The Internet and cellular systems have been designed and implemented by people with 
different backgrounds in computers and communications, respectively.Their integration can be considered a first step 
toward next generation networks, where heterogeneous nettworks must work together in order to provide differential 
services to users in seamless and transparent manner. Next generation cellular networks are expected to provide 
richer and more diverse multimedia services. However,the current cellular network architecture may not be 
economically feasible to cater to the requirements of future mobile communication services.As an alternative to 
cellular communications, ad hoc networking is a wireless communication technology distinguished 
by communicating via multihop transmissions. The multihop cellular network(MCN) which combines the 
characteristics of ad hoc networking with these of a cellular network,has been drawing a lot of attention. Namely, 
MCN incorporates the flexibility of ad hoc networking,while preserving the benefits of using an infrastructure.The 
advantage of using MCN includes capacity enhancement,coverage extension,network scalability, and power 
reduction.The main motivation for integrating multihop transmission in cellular networks is to enhance coverage and 
network capacity. Relaying can be used to assist communications to and from mobile hosts (MHS) at the cell edge or 
MHs experiencing deep fading in their home base station (BS). This presentation starts with the background of the 
problem.Next,integration of cellular and internet services including a cooperation in multihop cellular networks will be 
analyzed.Some examples will be included,too. Finally, 4G cellular standards,together with research challenges 
conclude the lecture. It is pointed that there are still a number of open research issues that need to be solved in order 
to provide an efficient and effective multihop transmissions in cellular networks in the future. 
  
Brief Biography of the Speaker:  
Prof. Dr. Zoran Bojkovic (http://www.zoranbojkovic.com) is a full professor of Electrical Engineering at the University 
of Belgrade,Serbia and a permanent visiting professor at the University of Texas at Arlington, TX, USA, EE 
Department, Multimedia System Lab. He was a visiting professor in more than 20 Universities worldwide and has 
taught a number of courses in Electrical Technology, Telecommunication Systems and Networks, Speach, Image and 
Video Processing, Multimedia Wire/Wireless Communication Systems, Computer Networks. Prof. Bojkovic is the co-
author of 6 international books/monographies ( Publishers: Prentice-Hall, Wiley, CRC Press, WSEAS ) Also, some of 
these books have been published and translated in Canada, China, Singapore and India. He is co-editor in 62 
International Books and Conference Proceedings. He has published more than 420 papers in peer-reviewed journals, 
conference proceedings and publications.He has conducted keynote/plenary lectures, workshops/tutorials as well as 
seminars , and participated in more than 70 scientific and industrial projects all over the world.He has been a 
consultant to industry research institutes and academia. His activities included serving as Editor- in- Chief in 2 
International Journals and as Associate Editor in 3 International Journals. Prof. Zoran Bojkovic is an active researcher 
in wire/wireless multimedia communications. He is a Senior Member of IEEE and WSEAS, member of EURASIP, full 
member of Engineering Academy of Serbia as well as a member of Serbian Scientific Society. 
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 Keynote Lecture 2 




Professor Kleanthis Psarris 
Department of Computer Science 
The University of Texas at San Antonio 




Abstract: As multi-core architectures become ubiquitous in modern computing, large scale scientific applications 
have to be redesigned to efficiently use the multiple cores and deliver higher performance. One major approach is the 
automatic detection of parallelism, in which existing conventional sequential programs are translated into parallel 
programs by optimizing compilers, in order to take advantage of the multiple processors. Optimizing compilers rely 
upon program analysis techniques to detect data dependences between program statements, perform optimizations, 
and identify code fragments that can be executed in parallel. In this work we study various program analysis and 
optimization techniques for multi-core computing and measure their impact in practice. We perform an experimental 
evaluation of several data dependence tests and program analysis techniques and we compare them in terms of data 
dependence accuracy, compilation efficiency, effectiveness in parallelization and program execution performance. 
We run various experiments using the Perfect Club Benchmarks, the SPEC benchmarks, and the scientific library 
Lapack. We present the measured accuracy of each data dependence test and explain the reasons for inaccuracies. 
We compare these tests in terms of efficiency and we analyze the tradeoffs between accuracy and efficiency. We 
also determine the impact of each data dependence test on the total compilation time. Finally, we measure the 
number of loops parallelized by each test and we compare the execution performance of each benchmark on a multi-
core architecture. 
  
Brief Biography of the Speaker:  
Kleanthis Psarris is Professor and Chair of the Department of Computer Science at the University of Texas at San 
Antonio. He received his B.S. degree in Mathematics from the National University of Athens, Greece in 1984. He 
received his M.S. degree in Computer Science in 1987, his M.Eng. degree in Electrical Engineering in 1989 and his 
Ph.D. degree in Computer Science in 1991, all from Stevens Institute of Technology in Hoboken, New Jersey. His 
research interests are in the areas of Parallel and Distributed Systems, Programming Languages and Compilers, and 
High Performance Computing. He has designed and implemented state of the art program analysis and compiler 
optimization techniques and he developed compiler tools to increase program parallelization and improve execution 
performance on advanced computer architectures. He has published extensively in top journals and conferences in 
the field and his research has been funded by the National Science Foundation and Department of Defense 
agencies. He is an Editor of the Parallel Computing journal. He has served on the Program Committees of several 
international conferences including the ACM International Conference on Supercomputing (ICS) in 1995, 2000, 2006 
and 2008, the IEEE International Conference on High Performance Computing and Communications (HPCC) in 
2008, 2009, and 2010, and the ACM Symposium on Applied Computing (SAC) in 2003, 2004, 2005 and 2006. 
Recent Researches in Circuits, Systems and Signal Processing
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 Keynote Lecture 3 




Professor Demetri Terzopoulos 
Computer Science Department 




Abstract: For use in the entertainment industry, computer graphics/animation has made significant strides over the 
past two decades through advances in physics-based simulation and control. In this context, one of the most difficult 
open challenges going forward is the biomimetic simulation and control of the human body. This talk will present our 
progress toward a comprehensive simulator that confronts the combined challenge of biomechanically modeling and 
neuromuscularly controlling more or less all of the relevant articular bones and muscles in the body, as well as 
simulating the physics-based deformations of the soft tissues. A significant component of our model is the neck-head-
face complex, which addresses the important role that the neck plays in synthesizing the head movements that are 
essential to so many aspects of human behavior. Our anatomically consistent biomechanical model confronts us with 
many challenging motor control problems, even for the relatively simple task of balancing the mass of the head in 
gravity atop the cervical spine. I will present a neuromuscular control model that emulates the relevant biological 
motor control mechanisms. Employing machine learning techniques, the neural networks within our controllers may 
be trained offline to efficiently generate the pose and stiffness control signals needed to synthesize a variety of 
autonomous human movements. The talk will be richly illustrated with images and videos. 
  
Brief Biography of the Speaker:  
Demetri Terzopoulos (PhD '84 MIT) is the Chancellor's Professor of Computer Science at the University of California, 
Los Angeles. He is a Guggenheim Fellow, a Fellow of the ACM, IEEE and Royal Society of Canada, and a Member 
of the European Academy of Sciences. Among his many honors are an Academy Award for Technical Achievement 
from the Academy of Motion Picture Arts and Sciences for his pioneering work on physics-based computer animation, 
and the inaugural Computer Vision Significant Researcher Award from the IEEE for his pioneering and sustained 
research on deformable models and their applications. One of the most highly cited authors in engineering and 
computer science according to ISI and other indexes, his publications include more than 300 research papers and 
several volumes, primarily in computer graphics, computer vision, medical imaging, computer-aided design, and 
artificial intelligence/life. He has given over 400 talks internationally on these topics, among them about 100 
distinguished, keynote, and plenary addresses. Before joining UCLA in 2005, Dr. Terzopoulos held the Lucy and 
Henry Moses Endowed Professorship in Science at New York University and was Professor of Computer Science 
and Mathematics at NYU's Courant Institute of Mathematical Sciences. Previously, he was Professor of Computer 
Science and Professor of Electrical and Computer Engineering at the University of Toronto, where he continues to 
hold status-only faculty appointments. 
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 Plenary Lecture 1 
Thermoelectric Technology as Renewable Energy Source for Power Generation and 




Professor Noel Y. A. Shammas 





Abstract: This paper will review the latest research and current status of thermoelectric power generation, and will 
also demonstrate, using electronic design, semiconductor simulation and practical laboratory experimentation, the 
application of thermoelectric technology for use in energy harvesting and scavenging systems. Ongoing research and 
advances in thermoelectric materials and manufacturing techniques, enables the technology to make a greater 
contribution to address the growing requirement for low-power energy sources typically used in energy harvesting 
and scavenging systems. The concept of using thermoelectric technology to generate electrical power from waste 
heat in a system has been considered for some time, although the technology is often overlooked in discussions 
surrounding renewable energy sources. This paper will discuss how the natural environment presents a number of 
opportunities to utilise this technology as a renewable energy source, including the use of thermoelectric technology 
to generate electrical power from naturally occurring geothermal heat. The paper covers basic thermoelectric theory, 
construction and operation of thermoelectric devices; the main advantages and disadvantages; and highlights several 
current and new applications for thermoelectric power generation. The application of this technology for use in energy 
harvesting systems is discussed, along with suitable electronic signal conditioning techniques; boost converters; DC 
to DC converters; and the storage of electrical energy in supercapacitors. This discussion then leads to the design, 
construction and testing of a thermoelectric energy harvesting system, with typical test results for thermoelectric 
power generation presented. The paper then focuses on current research into improving the power generation 
properties of thermoelectric modules, and a novel approach using semiconductor simulation techniques is presented. 
A novel three dimensional model of a thermoelectric device has been created using the Technology Computer Aided 
Design (TCAD) semiconductor simulation package, with typical simulation results for thermoelectric power generation 
presented. 
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